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9 -outcoupling 0-100% Forward Feedback Fig. 1 . Schematic of generic FEM interaction circuit showing step-tapered undulator, corrugated waveguide and stepped reflectioi~/outcoupling system. using the beam particle code described in [2] on how the microwave output depended on beam current up to 30 Amps. Fig. 2 illustrates that almost 5MW of output power could be achieved with this basic configuration. A multi-megawatt system is highly desirable since the cost per kW can be reduced as a result of the high voltage system costs increasing slowly compared with increases in microwave output. The technological The above considerations have led to develop a prototype for a multi-megawatt (4.7MW) FEM extrapolated from the 1MW FOM design.
2.
Performance predictions for a multi-megawatt FER1 prototype
The design parameters for a 4.7MW FEM prototype extrapolated from the FOM IMW device are shown in Table 1 . A beamline design was generated using the same components as already exist for the FOM device except the 12 Amp, 80kV electron gun was replaced by a 25 Amp, 120 kV gun. Simulations using the Herrmann theory [3] are shown in Figure 3 indicating that 99.9% current transmission is possible. Simulations of the FEM interaction using the 3D code described in [2] are shown in Figure 4 predicting operation between 137GHz and 242GHz with at least 4.4MW output by tuning the high voltage.
Simulations were also performed using the multifrequency code MALT 141. Figure 5 shows that single frequency operation is achievable at 4.7MW output using the frequency dependent microwave system developed at FOM [5].
Conclusions and applications
The 
